Abstract
have received widespread attention in cementitious system due to their high reactivity
98
[31, 32]. These ultra fine material, not only reduces the calcium leaching but also 99 improves the packing density of C-S-H in harden paste. Mondal et al. [33] reported that 100 incorporation of SNPs significantly alters the proportion of low and high stiffness C-S-H.
101
Singh et al. [34, 35] 
120
For the hydration studies, 10% SNPs were added by the weight of C 3 S and mixed first 
141
The primary goal of the subsequent surface preparation was to achieve a surface as flat GPa for unhydrated clinker), it is challenging to achieve a very smooth surface of R q << 146 100 nm required for reliable nanoindentation testing. As a first step vacuum specimens were ultrasonically cleaned using isopropyl alcohol.
155
The 'long-term -low speed -low contact pressure' surface polishing procedure applied 
Where P max is the maximum measured load applied on the indenter and Ac is the Where, X 1 is weight of sample in g.
223
X 2 is the weight of residue of 1 g of C 3 S sample (LOI of C 3 S).
224
X 3 corresponds to residue of 1 g of SNPs (LOI of SNPs). CH(%) = WL (CH) (%) ᵡ Eq.5 0.1 (X 3 )
Where, WL (CH) Where, x should be close to 2, and experimentally it was found that the value of x varies 278 from 1.5 to 2. The C/S ratio depends on the hydration conditions (bottle, paste), particle 
The value of y may vary from the theoretical value as the water amount calculated is not chemically bounded with hydrated compounds known as evaporable water. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
13 hydration, showing a shift in acceleration period (Fig. 4) of SNPs was found to be 1.5 times of SNPs content added with C 3 S. formation of hydrated products (Fig. 9) 
Nanoindentation results

375
Recognising the high heterogeneity of hydrated cementitious paste the application of 
